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I. Introduction

Natural soiling has reduced the energy output of PV systems since Outcomes
the inception of the technology. Soiling is a complex problem that
increases uncertainty and drives up LCOE through lost energy
production, increased O&M costs, and higher finance rates. In NREL’s  Quantifying Soiling Mechanisms Accelerated Testing
comprehensive review of solar energy soiling,” the issues have been Accelerated testing results:
discussed in the literature for more than 70 years, and yet “the e Focus on mechanisms unique | * AS expected brushes themselves do
A . {0 PV modules, e.g., not damage the glass surface
fundamental properties of dust and its effect on energy transfer are , cementation due to high PV Differences in transmittance measurements
still not fully understood, nor is there a clear solution to the problem.” . module temperatures.  Hare e ihin the
For this project, NREL is performing systematic efforts to understand wnden RECemenation o s e with Az o
the processes involved so that the effects of soiling can be predicted eomable s soma apen - 2 eee 19
for different envir diti and to provide the PV industry
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the tools/ knowledge necessary to devise cost effective mitigation.

Il. Methodology and Goals
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IV. Conclusions and Future Pursuits N

Mechanisms: b
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ing loss from PV system data.
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+ Need to expand to many more sites to validate initial findings

References

et. al., PVSC

Edge of module/ Proceedings
glass 2017.

Onset of cementation is detected with several materials on

95% confidence intervals from
different systems

1.Sarver et. al., i Energy iews, 2013, vol. 22, CM SiO, surface w/ humidity cycli
lssue C, pages 698 733 men g’ 2 © anstion ‘[’ g Lot i
Predicti i dat
2. “An of the Key P for PV Soiling Cementafion Large - Af means cementation il 03
Losses”, Micheli et al. Progress in PV, - e
http://onlinelibrary.wiley.com/doi/10.1002/pip.2860/epdf. 25
3.“A Scalable Method for Extracting Soiling Rates from PV Production v b .
falite Soiled 1 Soiled 2 Soiled 3

Data”, Deceglie et. al., IEEE PVSC 2016

[ caituiode cing turned on™™ ™" H « Inexpensive chamber and dust delivery
Acknowledgements : T components.
H * Humidity and temp lled to mimic
The authors would like to acknowledge and thank all those who contributed to this project including daily dew and heat cycles

Sarah Kurtz, Alan Sellinger, our industry collaborators, and partners around the world. This work was b er cycling
supported by the U.S. Department of Energy under Contract No. DE-AC36-08G028308 to the National S Tl ™ =

Chamber can deliver reproducible amount of

Time (min)

Renewable Energy Laboratory. ) i it i dust (collected from outdoor PV panels) to
Collaborations: First Solar, SunPower, EDF, Sun Edison, Enki Technology, 3M, DSM, DEWA, KISR, age, as did the silica sphevesvﬂwleve(, praduce a uniform Iayer with controlled _0'1 0 0'1 0‘2 0‘3
QEERI, KACARE, Wells Fargo thickness S (lday)
transmits “shea iling rate (%/day)
The formation ¢ nlng:dly adhered particles marks the formation of cementation. As more . " y R L B . B
The U.S. Government retains and the publisher, by accepting the artice for particles b d the frequency continues to decrease. With cementation This type of system will be needed to perform Spread in soiling rate analysis for different sites.
that the U.S. retains a paid up, worldwide license to publish or i o1 e can now quantify the different processes Involved. Created tool to test accelerated tests associated with PV module . .
reproduce the published form of this work, or allow others to do so, for U.S. Government purposes. « see Deceglie et. al., PVSC Proceedings 2016 and 20173

surfaces/coating that prevent cementation. coating durability and effectiveness.



